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FLOOR PRINTER 

FIELD OF THE INVENTION 

The present invention relates to printers, more particularly 
to a ?oor printer and methods of printing using the ?oor 
printer. 

BACKGROUND OF THE INVENTION 

Promotional and seasonal items are often displayed to the 
public in prominent places in order to get attention. Public 
areas Where such items are displayed generally include 
malls, and retail stores. Generally, the eye level locations, 
Which are the most prominent places, are ?lled With shelves, 
WindoWs, and other promotional items. Space is usually at a 
premium in these retail stores, and it is not uncommon to 
?nd displayed items blocking aisles. Therefore, it is desired 
to maximiZe the space available in public areas to success 
fully advertise to potential customers. 

SUMMARY OF THE INVENTION 

In one embodiment, a ?oor printer has a printing device 
and a ?ducial noZZle along a bottom of a housing. The 
?ducial noZZle deposits a mark on a medium. The printing 
device forms an image on the medium. 

Many of the attendant features of this invention Will be 
more readily appreciated as the same becomes better under 
stood by reference to the folloWing detailed description and 
considered in connection With the accompanying draWings 
in Which like reference symbols designate like parts 
throughout. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of a computer system With a ?oor 
printer in accordance With one embodiment of the present 
invention; 

FIG. 2 illustrates a block diagram of the components of 
one embodiment of the ?oor printer and a main processor of 
the computer system; 

FIG. 3a is a bottom vieW of an embodiment of the ?oor 
printer; 

FIG. 3b is a schematic cross-sectional vieW of the ?oor 
printer through section 3b—3b of FIG. 3a; 

FIG. 3c is a front vieW of the ?oor printer in a direction 
vieWed from section 3c—3cof FIG. 3a; 

FIG. 3a' is a schematic bottom vieW of the print path of the 
?oor printer of FIG. 3a; 

FIG. 4a is a bottom vieW of another embodiment of the 
?oor printer; 

FIG. 4b is a side vieW of the ?oor printer of FIG. 4a; 
FIG. 4c is a schematic vieW of the ?oor printer vieWed 

from section 4c—4c of FIG. 4b; 
FIG. 5a is a bottom vieW of another embodiment of the 

?oor printer; 
FIG. 6a is a bottom vieW of another embodiment of the 

?oor printer; 
FIG. 6b is a schematic bottom vieW of the print path of the 

?oor printer of FIG. 6a; 
FIG. 7a is a bottom vieW of another embodiment of the 

?oor printer; 
FIG. 7b is a top vieW of a ?ducial line on the medium 

from the printer of FIG. 7a; 
FIG. 7c is a top vieW of another ?ducial line on the 

medium from the printer of FIG. 7a; 
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2 
FIG. 7a' is a front vieW of the ?oor printer in FIG. 7a; 

FIG. 8a is a bottom vieW of another embodiment of the 
?oor printer; 

FIG. 8b is a side vieW of the ?oor printer of FIG. 8a; 

FIG. 9 is a simpli?ed pictographic cut-aWay side vieW of 
an imaging and navigation arrangement; 

FIG. 10 is a conceptual representation of generating 
navigation information using location sensors of the ?oor 
printer; 

FIG. 11 is a top vieW of an embodiment of the ?oor printer 
of FIG. 11 on a grid of a medium; and 

FIG. 12 is a schematic bottom vieW of another embodi 
ment of the ?oor printer of FIG. 11. 

DETAILED DESCRIPTION 

Computer System 

FIG. 1 of the present invention shoWs a ?oor printer 10, 
a computer system 12, and an interface 14 connecting the 
?oor printer 10 to the computer system 12. The host com 
puter system 12 includes a monitor display 16, a main 
processor 18, and a keyboard 19. The computer system 12 
is be a desktop computer as shoWn in FIG. 1, a personal 
digital assistant knoWn as a PDA (not shoWn), a laptop/ 
mobile computer (not shoWn), palm pilot, calculator, an 
e-book, or any system that is capable of handling the 
printing softWare. In another embodiment, the central pro 
cessor With a disk drive (?oppy or CD) is in the ?oor printer 
10. In one embodiment, the monitor is coupled With the ?oor 
printer. 

In the embodiment shoWn in FIG. 1, the ?oor printer 10 
is on a medium 11. The medium 11 is a surface that is 
capable of having an image printed on it. For example, the 
medium is a paper substrate, a plastic substrate, a Wooden 
substrate, a glass substrate, a composite substrate, a metallic 
substrate, a layered substrate With several different 
materials, or other medium that has a surface for an image 
to be printed. In particular, the surface is the ?oor or ground, 
such as concrete, linoleum, tile, or another material that is 
capable of being Walked upon. 
The ?oor printer uses data input and output protocols for 

print ?le transfer betWeen the computer system and the ?oor 
printer. The ?oor printer uses one of a ?oppy drive, an 
Ethernet port, parallel port, ?ash card, USB, infrared/ 
Wireless protocols, and a PCMCIA card to communicate 
With the computer system. In FIG. 1, the interface 14 is 
Wireless. Components of the interface 14 are on both the 
system 12 and the ?oor printer 10, as shoWn in FIG. 1. In 
another embodiment, the interface 14 is a cable (not shoWn). 

In an embodiment shoWn in FIG. 2, the interface 14 
includes transceivers 76, 77 in the ?oor printer and the 
computer system, respectively. The transceivers 76, 77 cor 
respond to each other and enable data to be Wirelessly 
transmitted and received in betWeen the ?oor printer and the 
computer system. In the Wireless connection embodiment, 
the data is transmitted in a form of infrared or radio 
frequency signals. In one embodiment shoWn in FIG. 2, the 
transceivers 76, 77 each have a multiplexer and demulti 
plexer unit 78, 79, respectively, such that the signals are 
combined into a single signal for transmission, and divided 
again upon receipt. Alternatively, each signal is transmitted 
separately. In an alternative embodiment, the multiplexer 
and demultiplexer unit 78, 79 is used With the cable. 
As shoWn in FIG. 2, the main processor 18 has a feedback 

unit 82, an image ?le 84, printing commands 86, and a 
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position tracker 88. The ?oor printer prints segments of the 
image onto the medium as the ?oor printer travels across the 
medium or ?oor during a printing process. Each segment of 
the image is printed onto a particular location on the medium 
to form a composite of an image stored as image data in the 
image ?le 84. The image data is used to generate printing 
commands 86 or signals Which are transmitted to a printing 
processor 15 through the interface 14. In one embodiment, 
the image data is then stored in a memory 75 of the ?oor 
printer. In another embodiment, the printing processor 15 
converts the image data signals into print data and sends to 
a printing device 50 that portion of the print data represent 
ing the portion of the image that is to be printed. In an 
alternative embodiment, the image data is converted With 
softWare in the computer 12. 

Floor Printer 

In one embodiment, the ?oor printer 10 has at least one of 
horiZontal, vertical, diagonal, and even circular printing 
paths While the printing device is operating. In one 
embodiment, the direction of the ?oor printer 10 does not 
affect the printing process described above. 

The principal function of the printing processor 15 of the 
?oor printer is to acquire the data from various sensors of the 
?oor printer in Ways that correspond to a mode of operation 
of the ?oor printer. The printing processor 15 signals soft 
Ware in the main processor 18 of the computer of the 
operation that is occurring, such as scanning, locating, 
printing and coating, as described in more detail beloW. 
As shoWn in the embodiment of FIG. 2, the printing 

processor 15 is coupled With the interface 14, a locating 
device 20 acquiring and processing position information, a 
scanning device 40 producing image data, the printing 
device 50 printing print data, a coating device 60 tempo 
rarily or permanently af?Xing the printed image and/or 
depositing a top coat, a drive motor 70 automatically moving 
the ?oor printer, a memory 75 storing image data and/or 
print data, and a poWer source 80. The printing processor 15 
has a navigation mode associated With the locating device 
20, a scan mode associated With activating the scanning 
device 40, and a print mode associated With activating the 
printing device 50. The ?oor printer 10 is capable of 
operating in the print mode, in the coat mode, and in the 
navigation mode Without the aid of the scanning device 40. 
In an alternate embodiment, there is no scanning device to 
produce image data. 

The printing processor 15 indicates to the poWer source 
80 to provide poWer to the locating device 20, the printing 
device 50, the scanning device 40 and/or the coating device 
60. In one embodiment, the poWer source 80 is the battery 
supplying poWer to the electronic components of the ?oor 
printer 10. In one embodiment, the battery is a rechargeable 
nickel-cadmium battery or an alkaline battery. The poWer 
supply 80 in the ?oor printer 10 is capable of being elimi 
nated if, alternatively, the cable is used to establish the 
communication link betWeen the ?oor printer 10 and the 
computer system 12. In this embodiment, a supply of poWer 
is transferred from the host computer system 12 to the ?oor 
printer 10 through the cable. 

The arroWs to and from the printing processor 15 indicate 
the How of data. More particularly, the printing processor 15 
responds to data signals received through the interface 14 
With the computer system 12. The scanning, locating, print 
ing and coating devices provide data back (and forth) to the 
printing processor 15, as described in more detail throughout 
the application. 
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In one embodiment, the memory 75 is a dynamic random 

access memory device. In one embodiment, the storage 
capacity of the memory 75 varies depending on the number 
of location sensors (or encoders) 21, 22 utiliZed by the ?oor 
printer 10. In one embodiment, the memory 75 stores printer 
driver softWare pre-programmed to convert image data to 
print data. In another embodiment, the memory 75 is 
coupled to read-only memory (not shoWn) that is pro 
grammed With the printer driver softWare. 

In an alternative embodiment, the ?oor printer 10 does not 
contain the processor 15 and the memory 75. The functions 
of the processor 15 and the memory 75 are performed by the 
host computer system 12. HoWever, the printing operation of 
the ?oor printer 10 in this embodiment functions in the same 
manner as described beloW. 

As shoWn in a plan vieW of an underside of the ?oor 
printer 10 in FIG. 3a, the ?oor printer has a housing 30 With 
a bottom 31, side edges 35, a front edge 37 (facing the 
direction of printer movement), and a back edge 39 opposite 
the front edge. Along the bottom 31 is the printing device 50 
With printheads 52, a scanning device 40, the locating device 
(or position tracker) 20 With locating sensors (or encoders or 
?ducial trackers) 21, 22 and at least one ?ducial noZZle 25, 
and the coating device 60 With noZZles 62 and at least one 
heater 64. The positions of the printheads 52, the location 
sensors 21, 22, heaters 64, coater solution noZZles 62, 
Wheels 32, and treads 34 shoWn in FIG. 3a is one eXample 
of the arrangement of the components. The arrangement is 
capable of varying. The number of the location sensors, 
?ducial noZZles 25, heaters 64, printheads 52, and coater 
solution noZZles 62 vary With different embodiments. In one 
embodiment there is no scanning device 40. In another 
embodiment, there is no heater 64. In another embodiment, 
there are no coater solution noZZles 62. 

In this embodiment, there are ?ve (5) printheads 52. The 
arrangement shoWn in FIG. 3a is knoWn as a page Wide array 
of printheads. As shoWn in FIG. 3b, the ?ve printheads 52 
are coupled With ?ve ?uid reservoirs 54 that correspond to 
cyan, magenta, yelloW, black and White colored ?uids, 
respectively. In another embodiment, there is one (1) print 
head 52 and one ?uid reservoir that is supplied With black 
ink. In another embodiment, there are three (3) printheads 
and three ?uid reservoirs corresponding to cyan, magenta, 
and yelloW colored ?uids. In another embodiment, there are 
four (4) printheads and four ?uid reservoirs corresponding to 
the same three colored ?uids plus black or White. As shoWn 
in FIG. 3b, each printhead 52 is coupled With a correspond 
ing ?uid re?ll reservoir 54. In one embodiment, the print 
head 52 is directly connected With the reservoir 54 and 
receives the ?uid directly therefrom. In another 
embodiment, the printhead 52 is enclosed in an inkjet 
cartridge 53, and the ink jet cartridge is re?lled periodically 
With the ?uid in the reservoir 54. The inkjet printer cartridge 
has a supply of print-forming material, such as ink, and the 
print head that deposits the print-forming material. In one 
embodiment, the inkjet cartridge is one of those used in 
HeWlett Packard’s line of Deskjet printers. In one 
embodiment, the print-forming material is instant-drying ink 
such that the contact betWeen the ?oor printer and the ink 
does not smudge the medium 11. In another embodiment, 
after the image is printed, at least one of the heaters 64 dries 
the print-forming material. Operation of the heaters is 
described in more detail beloW. 

In the embodiment shoWn in FIG. 3a, the scanning device 
40 scans an image on the medium 11 using a sensor similar 
to the optical sensor described beloW With respect to FIG. 9. 
The scanned image data is converted to signals that are 
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transmitted to the main processor 18 through the interface 
14. The main processor 18 displays the image on the monitor 
16 or stores the image in the image ?le 84. 

In one embodiment, the drive motor 70 of the printing 
processor 15 is coupled With the translational mechanism 
(the Wheels 32, 33, tank treads 34, rollers 36, or trackball) to 
move the ?oor printer 10 in response to the printing pro 
cessor 15. As shoWn in the directional arroWs betWeen 
components of the ?oor printer in FIG. 2, the printing 
processor 15 receives navigation data from the location 
sensors (discussed beloW) to signal the drive motor 70 to 
move the printer housing according to the position informa 
tion received. In another embodiment, the ?oor printer is 
maneuvered manually. 

The coating device 60 has coater solution noZZles 62, and 
at least one heater 64, 64a, 64b as shoWn on the bottom 31 
of the housing 30 in FIG. 3a. The coating device 60 
temporarily or permanently affixes the printed image to the 
medium and/or deposits a top coat to the printed image. In 
one embodiment, the heater is made of a coil, such as a metal 
coil, or a ceramic coil. In one embodiment, current is passed 
through a resistive metal and the metal increases in tem 
perature accordingly. 

In one embodiment, the noZZles 62 spray coater solution 
as a top coating of clear Wax, such as ?oor Wax. In another 
embodiment, the coater solution is a top coating of clear 
laminate or plastic. In another embodiment, the coater 
solution is a top coat composed of a material that is easily 
removable by a stripping material. It is desirable to have a 
coater solution material that is rugged and durable in high 
traf?c areas. Af?Xing the printed image With the coater 
solution may be temporary, as little as a day in length, to 
something more permanent or inde?nite. In one 
embodiment, the coater solution material is periodically 
reapplied to prevent inadvertent Wearing of the printed 
image. In one embodiment, the noZZles 62 spray a ?ne spray. 
In another embodiment, the coater solution uses noZZles 62 
that spray With a gross noZZle array, as opposed to a ?ne 
noZZle spray. 

After the coater solution is deposited, at least one of the 
heaters 64 dries the solution. In one embodiment, the coater 
solution is a plastic laminate, and the heater 64 polymeriZes 
the plastic laminate to harden the coating over the printed 
image. In the embodiment shoWn in FIG. 3a, the ?oor 
printer 10 moves in a direction toWards the bottom of the 
page, Where the front edge 37 is leading. In this 
embodiment, the heaters 64a, 64b nearest the back edge 39, 
that pass over the medium after the printheads 52, are 
utiliZed. A ?rst set of heaters 64a heat the print-forming 
material or ?uid deposited by the printheads 52. The coater 
solution noZZles 62 betWeen the ?rst and second set of 
heaters 64a, 64b, respectively, then spray the printed image 
as the noZZles 62 pass over the printed image. The second set 
of heaters 64b heat and dry the coater solution. In an 
alternate embodiment, Where the printer 10 is moving in an 
opposite direction toWards the top of the page With the back 
edge 39 leading, the noZZles 62 and the heaters 64 nearest 
the front edge 37 are used. 

In one embodiment, the velocity of the ?oor printer is 
coordinated With the rate of printing from the printheads. In 
one embodiment, the tracking scanners 21, 22 periodically 
send positional signals to the printer processor 15. In 
response, the printer processor 15 sends signals to the 
printing device 50 and/or the tracking scanners regarding 
rate of printing and/or rate of travel, respectively, in order to 
coordinate. 
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In this embodiment, the translational mechanism is tank 

treads 34 along each side edge 35. Along each side edge 35 
is a belt that is looped about the tWo Wheels 32. The belt has 
treads for maXimiZing traction and friction, in order to 
minimiZe slippage of the printer on the medium. The treads 
34 support the printheads 52 a predetermined distance from 
the media 11 and enable the ?oor printer to translate across 
the media, as described in more detail beloW. 
As shoWn in FIG. 3a, the locating device 20 has locating 

sensors (or encoders or scanners) 21, 22 and tWo ?ducial 
noZZles 25a, 25b on the bottom 31 of the ?oor printer. One 
of the ?ducial noZZles 25a is near the front edge 37, and the 
other 25b is near the back edge 39. The ?ducial noZZles are 
adjacent the same side edge 35. The locating sensors 21, 22 
are adjacent the opposite side edge 35. One of the locating 
sensors 22 is near the front edge 37, While the other locating 
sensor 21 is near the back edge 39. The noZZles 25a, 25b are 
further outboard than the locating sensors 21, 22: the noZZles 
are closer to the front and back edges 37, 39, than the 
locating sensors 22, 21, respectively. In the embodiment 
shoWn, the locating sensors 21, 22 are adjacent the heaters 
64. In one embodiment, the ?ducial noZZles 25a, 25b are 
misaligned With and spaced from the printheads 52 such that 
a ?ducial marking 29 (or ?ducial or ?ducial line) is pre 
vented from interfering With image printing, and vice versa. 

The ?ducial noZZles 25a, 25b deposit a ?ducial marking 
29 as the image is printed, as shoWn in FIG. 3d. As the treads 
34 move the printer along in a substantially straight line 
along a print sWath, the ?ducial noZZles deposit a substan 
tially straight ?ducial marking 29. As shoWn in FIG. 3d, the 
?oor printer 10 of FIG. 3a changes directions in betWeen 
print sWaths. Four main steps are shoWn in FIG. 3a' corre 
sponding to ?oor printer 10 in four different positions (1), 
(2), (3), and In a ?rst print sWath shoWn, the ?oor printer 
10 begins printing an image With the printing device 50 and 
begins depositing the ?ducial marking 29 With the ?ducial 
noZZle 25a nearest the back edge 39 along side the printed 
image. At some point, the noZZle 25b joins the noZZle 25a to 
print the ?ducial marking 29 up to a print boundary 11a at 
the end of the ?rst print sWath. The ?ducial marking 29 from 
the noZZle 25a couples With the ?ducial marking 29 from the 
noZZle 25b for a substantially continuous marking 29. 

In one embodiment, as the printer 10 reaches the print 
boundary 11a, the location sensor 22 senses the print bound 
ary 11a. The printing processor 15 receives a signal (in one 
embodiment from the tracking scanners 21, 22) that the print 
boundary is reached, and then sends a signal to the transla 
tional mechanism to loWer or eXtend the Wheels 32, as 
appropriate. In one embodiment, the Wheels 32 eXtend doWn 
to lift the printer to take the load from the treads 34, as 
shoWn in FIG. 3c. The Wheels 32 translate the printer 
sideWays a distance approximately equal to the length of the 
printheads 52. The printer 10 is capable of determining an 
accurate distance to translate sideWays due to the ?ducial 
marking 29 and the sensors 21, 22. In this embodiment, as 
the sensor 21 reaches the line 29, the line 29 is detected and 
the sensor sends a signal to the printer processor to stop the 
sideWays translation. The Wheels 32 then retract to return the 
load back onto the treads 34 to translate the printer in the 
second print sWath. The ?ducial noZZle 25b begins depos 
iting the ?ducial marking 29, and the process continues With 
the back edge 39 leading the second sWath. This process is 
continued until the image is at least substantially completely 
printed. 

In one embodiment, there is a slight overlap betWeen 
printheads 52 (and thus printer positions) in each successive 
print sWath. In this manner, the distinction betWeen print 
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swaths is minimized. As shown in FIG. 3d, the ?ducial 
marking 29 is printed along side the printed image in the ?rst 
sWath, the ?ducial marking 29 is located by locating sensor 
21 in the sideWays printer movement and folloWed or 
tracked. The ?ducial marking 29 is then printed over by the 
printheads 52 during the second sWath. The process is 
repeated in the successive print sWaths, hoWever, the locat 
ing sensor sWitches betWeen 21 and 22 accordingly. In the 
second sWath path, the heaters 64 and coater solution 
noZZles 62 behind the printheads 52 and nearest to the front 
edge 37 are in operation. In the third sWath path, similar to 
the ?rst path, the heaters 64 and coater solution noZZles 62 
behind the printheads 52 and nearest to the back edge 39 are 
in operation. In summary, the use or order of use for the 
?ducial noZZles, tracking scanners, heaters, and coater solu 
tion noZZles alternate for every print sWath. 

In the embodiment shoWn in FIG. 3d, during the ?rst print 
sWath a ?ducial marking 29 is deposited that corresponds 
With the sensors 21, 22 in the second print sWath. A 
mechanism for moving the printer in a substantially straight 
line during the ?rst print sWath is desired. In one 
embodiment, there are no ?ducial markings for the printer to 
track during the ?rst print sWath. In another embodiment, the 
printer uses one of the mechanisms described herein to print 
in a substantially straight line during the ?rst print sWath. 

It is desired that the ?rst print sWath be substantially 
parallel to each of the subsequent print sWaths. Angle theta 
is de?ned as the angle difference betWeen adjacent print 
sWaths. It is desired that angle theta be minimiZed. In the 
embodiment shoWn in FIG. 4a, there are tWo ?ducial 
noZZles 25 in each of tWo adjacent corners along a side edge 
35. The tWo ?ducial noZZles 25 together deposit a thick 
?ducial marking. In another embodiment, the tWo ?ducial 
noZZles deposit tWo substantially parallel ?ducial markings. 
With tWo substantially parallel ?ducial markings sensed by 
the tracking sensors 21, 22 during printing the angle theta is 
minimiZed because the tracking sensors have tWo reference 
lines With Which to align (see FIG. 7c for an illustration of 
tWo parallel ?ducial markings). 

In one embodiment, the ?ducial noZZles are offset from 
each other, in that they do not parallel the front or back edge 
of the printer. In this embodiment, one ?ducial noZZle 
deposits before the other, or the ?ducial noZZles deposit in 
succession. 

In FIGS. 4a and 4b, Wheels 32, 33 eXtend from the bottom 
corners of the housing 30. TWo Wheels 32 are coupled inside 
the side edges 35 near the back edge 39 of the housing 30. 
TWo other Wheels 33 are coupled inside the side edges 35 
near the front edge 37 of the housing 30. In the embodiment 
shoWn, the Wheels 32 are capable of rotating in one direction 
With respect to the housing 30: the Wheels 32 rotate in a 
plane perpendicular to the housing as they move the printer 
along. Wheels 33 are capable of rotating in tWo directions 
With respect to the housing 30: the Wheels 33 rotate in a 
plane perpendicular to the housing as they move the printer 
along, and another plane parallel to the housing as the printer 
turns direction, as described in more detail beloW With 
respect to FIGS. 6a and 6b. 

As shoWn in FIGS. 4a and 4b, the printing device 50 is a 
carriage 56 that moves along a slide rod 58 on the bottom 31 
of the housing of the ?oor printer. The printheads 52 print 
the image as the carriage moves along the slide rod. In one 
embodiment, the ?oor printer stops moving until the car 
riage completes a print sWath. After the carriage completes 
the print sWath, the ?oor printer steps one print sWath height 
and stops again. The print sWath height is substantially equal 
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to the printhead length. Accordingly, a bottom of a previous 
print sWath aligns With a top of a current print sWath. In 
another embodiment, the velocity of the ?oor printer is 
coordinated With that of the carriage velocity to maXimiZe 
the print quality. When the carriage is moving too sloW in 
relation to the speed of the ?oor printer, the image spreads 
out over the medium, successive print sWaths are not adja 
cent and thus the image printed is not adjacent With the 
previous print sWath. Image quality suffers as a result. When 
the carriage is moving too fast in relation to the speed of the 
?oor printer, the image in a print sWath is printed over a 
previous print sWath image. The image is then compressed 
and print quality suffers as a result. In one embodiment, the 
tracking scanners 21, 22 periodically send positional signals 
to the printer processor 15. In response, the printer processor 
15 sends signals to the printing device 50 and/or the tracking 
scanners regarding velocity and/or position in order to 
coordinate accordingly. 
As shoWn in FIG. 4b, in the carriage 56 is at least one print 

cartridge 53. In the embodiment Where there is one cartridge 
53, the cartridge has multiple printheads 52 corresponding to 
the number of ?uids or colors desired in printing the image. 
In the embodiment Where there are multiple cartridges, the 
cartridges have at least one printhead, and the number of 
cartridges generally corresponds to the number of ?uids or 
colors desired in printing the image. Generally, this embodi 
ment of FIG. 4a has a loWer print quality than the print 
quality of FIG. 3a With printheads across the entire length of 
the ?oor printer. 

FIG. 4c illustrates a schematic vieW of some of the inner 
Workings of the ?oor printer 10. The coating device 60 
includes a mechanism for the heater 64, and a coater solution 
reservoir 66 coupled With the coater solution noZZles 62. The 
printing device 50 includes printheads on inkjet cartridges 
53, such as the inkjet cartridges that are used in HeWlett 
Packard’s line of Deskjet printers. The inkjet printer car 
tridge has a supply of print-forming material, such as ink, 
and a print head that deposits the print-forming material. 
Each cartridge 53 is coupled With a corresponding ?uid re?ll 
reservoir 54, such as cyan, magenta, yelloW, black and White 
colored ?uids. In another embodiment, there is one (1) 
cartridge 53 With different ?uid chambers, supplied With one 
?uid or ?uid type, such as black ink, or multiple ?uid types, 
such as at least one of cyan, magenta, yelloW, black and 
White colored ?uids. The different ?uid chambers of the one 
ink jet cartridge 53 is re?lled periodically With the ?uid in 
the reservoirs 54, accordingly. In one embodiment, the inkjet 
cartridge 53 is re?lled When the ?oor printer 10 is sWitching 
or translating betWeen tWo print sWaths. In one embodiment, 
the print-forming material is instant-drying ink such that the 
contact betWeen the ?oor printer and the ink does not 
smudge the medium 11. In another embodiment as described 
above With respect to FIG. 3a, after the image is printed, at 
least one of the heaters 64 dries the print-forming material. 
Operation of the heaters is described in more detail beloW. 

FIG. 5 illustrates another embodiment of the ?oor printer. 
TWo Wheels 33 are coupled along the side edges 35 near the 
back edge 39 of the housing 30. TWo other Wheels 33 are 
coupled along the side edges 35 near the front edge 37 of the 
housing 30. Wheels 33 are capable of rotating in tWo 
directions With respect to the housing 30: the Wheels 33 
rotate in a plane perpendicular to the housing as they move 
the printer along, and another plane parallel to the housing 
as the printer turns direction, as described in more detail 
beloW. In one embodiment, the translational mechanism (for 
example: Wheels 32, 33, tank treads 34, rollers 36, or 
trackball) is made of an elastomer material or another 
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material/design that maximizes the frictional contact 
between the mechanism 32, 33, 34, 36 and the medium 11. 
As shown, the locating device 20 has locating sensors (or 

encoders) 21, 22 and ?ducial noZZles 25 on the bottom 31 of 
the ?oor printer. In one embodiment, there are four ?ducial 
noZZles 25, one in each corner of the bottom of the printer 
10, and four adjacent locating sensors 21, 22. The noZZles 25 
are further outboard than the locating sensors 21, 22: the 
noZZles are closer to the side edges 35, and the front and 
back edges 37, 39, than the locating sensors. In the embodi 
ment shoWn, the locating sensors 21, 22 are adjacent the 
heaters 64, 64b. In one embodiment, the ?ducial noZZles 25 
are misaligned With and spaced from the printheads 52 such 
that ?ducial marking is prevented from interfering With 
image printing, and vice versa. 

The ?ducial noZZles 25 deposit a ?ducial marking as the 
image is printed. As the Wheels 33 move along in a sub 
stantially straight line along a print sWath, the ?ducial 
noZZles deposit a substantially straight ?ducial marking. 
Similar to the embodiment shoWn in FIG. 3d, the ?oor 
printer changes directions in betWeen print sWaths. As the 
printer 10 reaches a print boundary, the location sensor 22 
senses the print boundary. In one embodiment, the Wheels 33 
turn to a perpendicular position and translate the printer 
sideWays a distance approximately equal to the length of the 
printheads 52. The printer 10 is capable of determining an 
accurate distance to translate sideWays due to the ?ducial 
marking 29 and the sensors 21, 22. In this embodiment, the 
sensor 21 detects the line 29 and sends a signal to the printer 
processor to stop the sideWays translation. The Wheels 33 
then turn back to translate the printer in the second print 
sWath. The ?ducial noZZle 25 begins depositing the ?ducial 
marking 29, and the process continues With the back edge 39 
leading the second sWath. This process is continued until the 
image is at least substantially completely printed. 

Because of the positioning of the ?ducial noZZles and the 
sensors in each of the four corners, the printer shoWn in FIG. 
5 is able to be positioned upon the ?oor at a predetermined 
X, y coordinate and print in any of the four linear directions. 
In particular, this design enables the printer to print toWards 
the front edge 37 or the back edge 39 as desired. Upon 
reaching one of the print boundaries, the printer translates 
sideWays in either of tWo directions, depending upon the 
desired location for the second print sWath. In this 
embodiment, there is less user interface because the printing 
processor 15 deposits the print image and the ?ducial 
marking in response to the coordinates on the medium. In 
the other embodiments, such as the one of FIG. 3a, the 
printer is positioned in the starting corner. In particular, as 
shoWn in FIG. 3d, the side edge 35 adjacent the tracking 
scanners 21, 22 is at the top of the printed image during each 
and every print sWath. HoWever, for the embodiment of FIG. 
5, the tracking scanners are adjacent each of the side edges 
35. 

The embodiment shoWn in FIG. 6a, near the back edge 39 
are a set of heaters 64a, 64b, With coater solution noZZles 62 
therebetWeen. Adjacent the heaters 64a are the printheads 
52. On one side of the printheads 52 are the heaters and 
coater solution noZZles, on the other side of the printheads 
are the location sensors 21, 22 and ?ducial noZZles 25b, 25c. 
The ?oor printer 10 moves in a print direction, as shoWn by 
arroW A, Where the front edge 37 leads. The heaters 64a, 64b 
and coater solution noZZles 62 are similar to those described 
and shoWn With respect to FIG. 3a. In one embodiment, 
there are tWo location sensors 21, 22, and the tWo ?ducial 
noZZles 25b, 25c along the front edge 37. One of the sensors 
and one of the noZZles are in each front corner. Compared 
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With the sensors 21, 22, the noZZles 25b, 25c are nearest the 
front edge 37. The location sensors 21, 22 are in betWeen the 
noZZles 25b, 25c and the printheads, respectively. In one 
embodiment, one end of each location sensor is positioned 
adjacent the noZZle, such that a portion of each location 
sensor overlaps the area in Which the printheads are to print 
during a particular print sWath, as shoWn in FIG. 6b. 

FIG. 6b illustrates a schematic vieW of the ?oor printer of 
FIG. 6a turning around in betWeen print sWaths. As the 
Wheels 32, 33 move along in a substantially straight line 
along a print sWath, the ?ducial noZZles 25b, 25c deposit a 
substantially straight ?ducial marking 29 as the image is 
printed. 

The difference from the turn of FIG. 3a' is that the front 
Wheels 33 in the embodiment of FIG. 6b turn the ?oor 
printer 10 to do a “U-turn” through the four positions shoWn. 
The ?oor printer 10 changes directions in betWeen print 
sWaths. Five main steps are shoWn in FIG. 6b corresponding 
to ?oor printer 10 in four different positions (1), (2), (3), (4) 
and In a ?rst print sWath shoWn, the ?oor printer 10 
begins printing an image With the printing device 50 and 
depositing the ?ducial marking 29 With the ?ducial noZZle 
25c nearest the side edge 35 that is adjacent the neXt sWath 
path. The heater 64a heats the printed image, the coater 
noZZles 62 deposit the coater solution, and the heater 64b 
heats the coater solution. In this embodiment, the ?ducial 
line 29 is out of the range of the printheads 52, the heaters 
64a, 64b, and the coater noZZles 62, and is substantially 
unaffected thereby. 

The printer 10 stops depositing the line 29 (as Well as the 
image) When the Wheels 33 begin to turn in the U-turn 
through positions (2) and After the ?oor printer moves 
into position (4), the sensor 22 ?nds the ?ducial line 29 and 
uses the ?ducial line 29 to align the ?oor printer in the 
second sWath path. At about the same time, noZZle 25b 
begins to deposit another ?ducial line 29 for alignment in the 
neXt print sWath shoWn as position The process is 
repeated in the successive print sWaths, hoWever, the locat 
ing sensor sWitches betWeen sensors 21 and 22, and the 
noZZles 25b and 25c also sWitch in successive print sWaths, 
accordingly. 

In this embodiment, there is a slight overlap betWeen 
printheads 52 (and thus printer positions) in each successive 
print sWath. As a result, the distinction betWeen print sWaths 
is minimiZed, and print quality is improved. In addition, the 
?ducial marking 29 printed in the ?rst print sWath is printed 
over by the printheads 52 during the second sWath. 

In the embodiment shoWn in FIG. 7a, there are tWo sets 
of three ?ducial noZZles 26, 25, 26 along a side edge 35 of 
the housing 30. In each set there are tWo spray ?ducial 
noZZles 26 substantially aligned With a middle ?ducial 
noZZle 25 in tWo adjacent corners of the bottom 31. In one 
embodiment, the three ?ducial noZZles are substantially 
aligned With the directional movement of the printer. Along 
an opposite side edge 35 are tWo scanners or sensors 22, 
Wherein there is one sensor in each corner along the opposite 
side edge 35. 

In one embodiment, as shoWn in FIG. 7b, the medium 11 
has a loW re?ectance background. One of the noZZles 26 
sprays a Wide ?ducial mark 29a that is highly re?ective on 
the medium 11. The middle ?ducial noZZle 25 immediately 
folloWing the spray noZZle 26 then deposits a thinner ?ducial 
mark 29b that is of loW re?ectance on the Wide ?ducial 
mark. During printing, one of the sensors 22 folloWs the loW 
re?ectance line 29b using the background of the highly 
re?ective line 29a. In another embodiment, the sensor 22 












